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The Theory of Crystals of tuhe Rare Gases 70-3%-3-35/3%6

crystals where the bonds are all of one sort and conversely
if the relationships are applicable then the bonds should
be all of one sort.

There are 1 table and 6 English references.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR
(Physico-technical Institute of the Ac.Sc.USSR)

SUBMITTED: February 15, 1958.
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AUTHORS: Zhitnikov, R.A., Stepanov, AV. - SOV/57—28—10—19/40
T T
- PITLE: Comparison With Theory of the Experimental Results Obteined by
: Optical Methods of Stressed State Investigation of Polycrystals
(Sravgeniye s teoriyey eksperimental'nykh rezul 'tatov, davayemykh
opticheskim metodom igsledovaniya napryazhennykh sostoyaniy v

polikristallakh)

e e
PERIODICALs Zhurnal tekhnicheskoy fiziki,vel: 28, Nr 10, pp 2228-2236 (USSR) /7,:0

ABSTRACT: This paper presents the information gained by the methods of the
theory of elasticity of an anisotropic body in the investigation

of the stress distribution at the circumference of a hole in a
polycrystalline silver chloride platelet under tension stress
(the platelet being produced by pressing or rolling) (Ref 1).
This paper gives also an account of the determination of the
stressed state produced in such platelets under the action of a
gingle load. The stress distribution determined by theoretical
considerations are compared with experimental experience. The
methods used in this work are reported in references 4 and 5. It
appears that the experimental information is essentially not at
variance with theoretical data. In most cases the insufficient

Card 1/2 accuracy of the experimental results offers a sasisfactory ex-
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Comparison With Theory of the Experimental Results SOV/57-28-10-19/40
Obtained by Optical Methods of Stressed State Investigation
of Polycrystals

planation for the divergencies between the two sets of values.
Nevertheless, in some cases considerable differences between ex-~
perimental and theoretical results are found. This is the case,
for example, for the action of a single load oriented at an angle
of 45° to the pressing axis. Tnese differences require further
investigation. Yu.M. Chernov carried out the measurements and

A.M. Bukhteyev assisted with the calculations. There are 4 figures,
4 tables, and 11 references, 11 of which are Soviet.

SUBMITTED: September 24, 1957
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B

SO0V/57-23-10-20/40

Investigation of the Linear Stressed States in Polycrystalline

Silver Chloride by Means of Optical Methods (Issledovaniye liney-
nykh napryazhennykh gostoyaniy v polikristallicheskom khloristom

gerebre opticheskim me todom)

PERIODICAL:

ABSTRACT:

Znurnal tekhnicheskoy fiziki,Vol 28, Nr 10, pp 2237-2247 (ussR) /75¢

7

This is an investigation of the particular features of the piezo-

electric behaviour of finely grained quasi—isotropic polycrystal-
line silver chloride samples under uniform tension stress and

under purely elastic and plastic bvending stress.

It was ascertain-

ed that it is possible to determine the averaged stressed states

by means of optical methods if such a crystal is
elastic deformations not excee

subjected to

ding certain limits. This method

renders visible the stresses caused by elastic and by elastic-
plastic deformations, such investigations yielding correct results.
The fact is substantiated that the quasi—isotropic polycrystalline
silver chloride is & particularly convenient material for the stu-
dy of the residual stresses remaining in polycrystals of such 2

structure after plastic deformations.
in the investigation of the elastic-plastic bending of finely

Card 1/3
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Investigation of the Linear Stressed States in Poly- SOV/57—23-10-20/40
crystalline Silver chloride by Means of Optical Methods

grained polycrystalline-texture platelets of silver chloride

indicates that such samples can be used for an exact investiga-
tion by optical methods of the stresses produced in such plate-
lets under elastic and under considerable plastic deformations.
It is also possible to determine accurately the residual stress
distribution after a plastic deformation. Mere bending results
in a simple linear stress for which the character of stress di-
stribution in isotropic and anisotropic platelets can be pre-
dicted for elastic and for elastic-plastic jeformation. There
ig no necessity of investigating the elastic and mechanical
properties of the quasi—isotropic or of the anisotropic material
for the purpose of predicting these states for mere bending. The
infcrmation presented in this paper vearing on the investigation
of mere bending of platelets of polycrystalline gilver chloride
by means of optical methods and a comparison of this information
with calculated date validate the correctness of the values ob-
tained by optical methods for elastic and for plastic deformation
of polycrystalline silver chloride of different structure. There

card 2/3 are 5 figures and 6 references, 6 of which are Soviet.
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Polycrystalline Silver Chloride by Means of Optical Methods :
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ABSTRACT:
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56-34-4-16/60
Krasnov, V. M., Stepanov, A. V., Shvedko, E. F.

The ExperinentaI"SZZZ;;IEZIIEH*af the Tension in an Anisotropic
Plate Subjected to the Action of a Concentrated Force by Means
of the Optical Method II (Eksperimental'noye opredeleniye
opticheskim metodgn napryazhennogo sostoyaniya v anizotropnoy
plastinke, nakhodyashcheysya pod deystviyenm sosredotochennoy
8ily.II) ‘

Zhurnal eksperinental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 4, pp. 894 - 898 (USSR)

This paper is the completion of an earlier work (Ref 1) in

which the tensions in anisotropic materials were controlled

by the optical method of investigation. In this work the authors
determine the tension in a plate produced of a monocrystal with
6ogh T1Br+4o% T1J. This crystal belongs o the isometric crystal
system and the concentrated force is to act along the direction
(J1Ql. In the observation of a stressed anisotropic plate in
polarized light the optical interference image depends on the
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The Experimental Determination of the Tension in 56-34-4-16/60
an Anisotropic Plate Subjected to the Action of a Concentrated Force by
Means of the Optical Method II

orientation of the acting forces relatively to the crystallo-
graphical axes of the plate. This work also is to show those
differences in the interference images and also in the tension -
distribution, which are caused by a change in the orientation
of the plate. The model to investigate was mde of a monocry-
atal of the alloy consisting of 4o molecular % T1Br + 60 mole-
cular % T1J (this alloy belongs to the group of the "transpa-
rent netals"). The sample consisted of & 40,5 x 34,0 x 4,15 mm

large plate. The pressure acted in the direction {j?@]. A
figure illustrates the isochromatic curves in the case of cir-
cular polarization, obtained by the apparatus"ﬂﬂ'Y, which were
taken by an interference filter with the mean wave length
hnean= np. The optical phase difference in a horizontal section

was measured,too. For the points of this cross section also the
optical quantities y and § were ascertained. From these data
then the quantities g and (61-62) were computed. Finally the

Card 2/3 following results are obtained: 1) The tensions are radial.
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The Experimental Determination of the Tension in 56-34-4-16/60
an Anisotropic Plate Subjected to the Action of a Concentrated Force by
Means of the Optical Method II

2)d9 = drO = 0, 0. = O{I.e. o, and Gg is the main normel stressf

with dr - dg
¢ T = const holds, i.e. the force acting along the radius is

inversely proportional to the radius. At the end the author
nakes some comparisons. Theory and experimental results are in
good agreement. Finally the authorSthank.” A.L.Shakh-Budagov
for his assistance in the performance of this work. There are
4 figures, 1 table and 7 references,_ 7 of which are Soviet.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut Akademii nauk SSSR
(Leningrad Institute of Physics and Technalogy,hS USSR)

SUBMITTED: August 8, 1952

= 0. holding. 3) In the case of @ = const

1. Piezoelectric crystals--Analysis
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e T

o .
TITLE: 0% the Electrostatic Theory of Tonic Crystals (Ob elektro-
gtpticheskoy teorii ionnykh kristellov)

PERIODICAL: 7hurnal eksperinental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, lr 6, pp. 1661-1662 (USSR)

ABSTRACT: There is no sharp boundary between tysic=1lly ionic crystals
and tynically molecular crystals. The ionic compounds eva-
porate in the form of very simple molecules. Considering
the formation of the liquid and of the solid rphese as a re-
sult of the condencation of the molecular vapor, it may de
expected that the moleculeg in the knowm degree ore aigo con-
gerved in the crystalline phese. 2 considerable part of the
molecules of the ionic compounds has high dipole moments
and the in‘eraction between then may irply a coupling energy
of the same order as the sublimation heats of these materials;
numerical valueg are given. The main characteristic of the
molecular structure of the crystals js the difference of
the interatomic distances between a given atom (ion) and ite
nearest neighbor. In this case the molecules within the struc-

Card 1/3 ture may be discerned and the structure may be characterized
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On the Electrostatic Theory of Ionic Crystals S0V/56-34-6-51/51

by the intermolecular and intramolecular distences. llost
of the hetempolar compounds which were investigated up to
this date, have the above mentioned properties. The compounds
with the structures of NaCl, CsCl, ZnS seem to be exceptions
in the group of heteropolar meterials. Some properties,for
instance the temperature, the melting heat, the heat of
evaporation, and the compressibility in theseries of the com-
pounds NaCl, HgCl,, HC1l change continually from typically
ionie structures %o typically molecular structures. This im-
plies a gradual change of the degree of molecularity of the
crystals and the presence of a molecular character of the
coupling in crystals of typically ionic compounds. According
to the sbove mentioned facts it can be assumed that some
properties of the ionic crystals may be determined by the
energy of the "mirror" molecular interaction. The problem
of the dimensions and of the form of the molecules in the
lattice has to be golved separately. The difference between
the typically molecular crystals and the heteropolar molecular
crystals may consist of 1) the degree of molecularity,
2) the nature of the intermolecular forces and 3) the nature
Ccard 2/3 of the molecular forces.
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A V. St S0V/129-59-4-14/17

Lamellar Structure in Austenitic Stainless and High
Temperature Steels (Plastin-zhatyye struktury v
austenitnykh nerzhaveyushchikh i zharoprochnykh stalyalkh)

PERIODICAL: Metallovedeniye i Termicsheskaya Cbrabotka Metallov,

ABSTRACT:

Card 1/1

1959, Nr 4%, pp 57-60 + 1 plate, (USSR)

Combined abstract of information published by C.V. Smith,
E.J. Dulis and E,G. Houston, (Transactions of American
Society for Metals, vol 42, 1950), and Chi-Mei-Hsiao and
E.J, Dulis (Transactions of Aumerican Society for Metals,
vol 49, 1957)

There are 3 figures, 2 tables and 2 English refsarsnces.
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PERIODICAL: Izvestiya Akademii nauk SSSR,Otdeléniye tekhnicheskikh

ABSTRACT:
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: r 67797
S0V/180-59-5-7/37
Gol'tsman, B.M., and Stepanov, A.V, (Leningrad)

Method of Producing Strip and Tubes Directly from
Aluminium and its Alloys

nauk, Metallurgiya i toplivo, 1959,8r 5, pp 49-53 (USSR)

The authors describe the laboratory automation
installation developed by them ip 1953-55 for the
contimous castingWof aluminiumvand aluminium-alloy strip

=hitube.—The method was proposed by A.V. Stepanov in

1938-41, A plate with a slot of the appropriate contour

is placed on the molten surface in a crucible and

through the slot a thin plate of the slot contour and

made of material wetted by the metal is caused to touch

the surface, The metal follows the plate as it is with- i
drawn and, under suitable cooling conditions, solidifies. :
The authors' installations consist of a 3 KW resistance

furnace with a 170-mm internal diameter graphite

crucible; a combined shaper and a cooler unit; a

withdrawing mechanism; arrangement for automatically q//

maintaining the liquid level in the crucible constant to
+ 1-2 mm, The installationsfor strip and tube are very

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653130006-6"
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- S0V/180-59-5-7/37

Method of Producing Strip and Tubes Directly from Aluminium and

its Alloys
similar. Fig 1 shows a photograph of the installation :
on which strip up to 120 mm wide and 0.5-1.5 mm thick f
has been produced from Al + 4.5€ Cu alloy at withdrawing j
speeds of 5-12 m/hour. A diagram of the shaper-cooler
unit is shown in Fig 2. The shaper is preferably made
of material with a high thermal conductivity; its top i
surface is flush with the liquid surface. Metal !
temperature in the shaper 1s measured with a thermo- :
couple and regulated to. ¥ 5 0C, A continuous strip over
40 m long has been drawn for up to five hours. Fig 3
shows the installation on which 60- and 100-mm diameter
tubes were produced from Al + 4%.5% Cu and Al + 12% 8i
alloys, The shaper (Fig 4) consists of two concentric
cast-iron rings attached by cross-pieces and shaped to
give a slot convergent upwards. Cooling air is blown on
to the emerging tube from a water-cooled ring. The

Card method could be adapted to the production of pipe
2/3 spirals (Fig 5), or pipes with a complex cross-section.

Finned tubes have recently been produced by the authors
in collaboration with A.V. Donskiy and V.I. Zaytsev.

L e
i ‘“ﬁeﬁé’.‘}""
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STEPANOV, A.V.

Properties of crystals with hypothetical close packing structures.
Fiz, tver. tela 1l no.4:671-673 '539. (MIRA 12:26)

1,leningradskiy fiziko-tekhnicheskiy institut AN SSSR.
(Crystal lattices)
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KLYAVIN, G.V.; STEPANOV, A.V.
N R NRE T
Study of the machanical properties of solids, especially metals, at
4,2°K and lower, Part 2: Rupture test of coarse crystalline aluminum
(99,996 o/o) and of the superfluid aluminum alloy V-95. Piz, tver.
tela 1 no.6:955-959 Je '59, (MIRA 12:10)

1.leningradskiy fizike-tekhnicheskly institut AN SSSR.
(Aluminun--Testing) (low temperaturs research)
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24,5600 sov/181-1-11-16/21
AUTHORS ¢ Klyavin, 0. V., Stepanov, A. V.

e
TITLE: gtudy of the Mechanioc Properties of Metals at the Temperature
of Liquid Helium

PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr #1, PP 1733 - 1135 (USSB)

ABSTRACT: At the third (1956) and fourth (1957) Al1l-Union Conference
for the Physics of Low Temperatures reports were given on the
following investigations: The extension diagrams of the metals
Al, Pb, Cu, Ni, Ta, Ti, cd, Fe-Armco, alloy V=95, gsteel-),
«-brass and of plexiglass were measured at 300, 78, 4, 2 and
1.69°K. The following i derived from the main
resultss 1) for the i sion at temperatures
from 4.2 to 1.3%K a method an asuring instru-
ment were developed. 2) In the temperature range 4.2 - 1.6%
the temperature has an influence on the mechanic properties of
the samples. 3) Numerous jumps ocounr in the extension diagrams
of many metals and alloys, which cannot be explained as yet.
4) A change in cter of aluminum was observed
in the range from 4. .69K. 5) The plasticity 1is maintained
in all metals and a-brass up to 1.6°K. Extension is larger with
Al, Cu, Ni and Pb than at 300°K. In Fe-Armco and Ta & noticeable
Card 1/2 increase of the modulus of elasticity can pe observed. 6) 13)//,
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A~%QV/126-8—2-17/26

AUTHORS : Klyavin, 0.V. and Stepanov,

TITLE: Study of Mechan%caidiioperties of Solids, Especially
Mctals, at 4.2 "K Absolute and Lower. . Testing
Polycrystalline Aluminium (99.3%) to Fracture

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2,
PP 274 - 281 (USSR)

ABSTRACT: Tests were carried out on a machine due to A.V. Stepanov
(Ref 10) shown in Figure 1. The lower part was placed
in a vessel containing liquid nitrogen, which was in
turn immersed in liquid helium. Measurements were carried
out by an elastic dynamometer. Elongation was measured
to + 0.01 mm. The rate of elongation was 0.4 - 1.6 mm
per minute. The aluminium used contained 0.05% Cu,
0.3% Fe, 0.35% Si and 0.1% other impurities. Samples
were heated in vacuo for one hour at 300 C and furnace-
cooled for 3-4 hours. Results are given in Table 1 and
Figure 1. The plasticity of aluminium is maintained down
to 1.6 9K. The curve at 1.6 K has a kink just before
fracture. At 4.2 °K, the sample fractures with very
Cardl/3 little necking but at 1.6 °x necking again appears. The
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Sov/126-8-2-17/26
Studg of Mechanical Properties of Solids, Especially Metals, at
4.2 Pk Absolute and Lower. I. Testing Polycrystalline Aluminium
(99.3%) to Fracture
type of fracture is shown in Figure 4 (going from left to

right, test temperatures are 300, 78, 4.2, 1.6 °k). At
1.6 °Kk, the strength is very high and of the order of

150 kg/mmz. Figure 5 shows the relationship between
strength and temperature . If this curve is extrapolated

the Sheoretical strength (800 kg/mmz) is reached at

0.3 "K. Thus, tests at lower temperatures are required.
The strengths already obtained are of the same order as
those obtained for metal whiskers. Tests on unannealed
aluminium gave similar results._ Plasticity at 1.6 K

is 5 times greater than at 300 K (Figure 6).

The types of fracture are similar to those for annealed
aluminium (Figure 7) and at 1.6 K kinks are observed in
the curve just before fracture.

Card2/3
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S0V/126-8~2-17/26
Study of Mechanical Properties of Solids, Especially.Metals,.aF
4,2 K Absolute and Lower. I. Testing polycrystalline Aluminium

(99.%%) to Fracture

There are 7 figures, 2 tables and 13 references, 5 of
which are English, 1 German and 7 Soviet.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut ANSSSR
(Leningrad Physico-technical Institute of the
ACQSC. 9 USSR)

SUBMITTED: July 11, 1958
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AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

67572

) , S0V/126-8-6-21/24
Klyaviu, 0.V. and Stepanov. A,V.
Study of the Mechanical Properties of Solids, Especially
Metals at a Temperature of %.2°K and Lower. III.
Mechanical Properties of lron;ﬁTitanium&ﬂTantalumvand
st 2%at a Temperature of 4.2 K and Lower

Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 6,
pp 922-927 (USSR)

This work, which is a continuation of published work

(Ref 1,2), used the same procedures and test-piece
dimensions. It was reported at the XI Scientific-
Technical Session on Heat~Resisting Non-~Scaling Alloys

and Cermets (Moscow 1957) and the IV All-Union Meeting on
Low-Temperature Physics (Moscow, July 1957). The iron
used was Armco grade, specimens burned from 12 mm diameter
rod being polished with emery paper (14 micron grains) and
vacuum annealed at 600°C for 1 hour. The stress-strain
diagrams for 300, 78, 4.2 and 1.6°K are shown in Fig 1,
details of the mechanical properties being given in

Table 1, which include results obtained by some other
methods. Fig 2a shows the fracture region of iron at

4 ,2°K. The work showed that there is practically no LP///
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SOV/126-8-6-21/24
Study of the Mechanical Properties of Solids, Especially Metals,

at a Temperature of 4_.2°K and Lower. III. Mechanical Properties of
Iron, Titanium, Tantalum and St 2 at a Temperature of 4.2°K and Lower

uniform plastic elongation at low temperatures. Similar
results were obtained later in the USA (Ref 5,6). The
titanium (0.13% Fe, 0.14% Ni, 0.07% C, 0.072% N3)
specimens were prepared in the same way from 10 mm
diameter rod, the anncaling temperature being 800°¢C.
Test results are shown in Table 2 and Fig 2, the effect
of low temperatures on the properties being similar to
those for iron with increasing yield-point stress and
disappearance of uniform elongation. Tantalum (0.63% Nb,
0.1% Ti, 0.004% Si, 0.025% Mo, 0.039% W) specimens were
turned from 8 mm diameter rod and vacuum annealed at
1100°C for 2 hours. The resnlts are shown in table 3
and Fig 4 and are similar to those for iron. Fig 25 shows
the fracture region of a tantalum test piece at 4. 2°K.
No differences in mechanical properties for the super-
conducting and non-superconducting regions were observed.
The preparation of specimens of St 2 steel (0.2% C) was
identical to that of iron specimens, The results are
card 2/3 shown in Table & and Fig 5. With this, as with the otherhy//
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' . ) S0V/126-8-6-21/24
Study of the MechanlcalcProperties of Solids, Especially Metals,
at a Temperature of 4.2°K and Lower. III. Mechanical Properties of
Iron, Titanium, Tantalum and St 2 at a Temperature of 4.2°K and Lower

materials, sudden changes were found on the stress-strain
diagram at the lower temperatures, At low temperatures
the strength of the steel was found to be less than that
of iron - analogous to the previously reported (Ref 1)
low-temperature results for aluminium and its alloy.

The work was assisted by N.M.Reynov, N.G.Andreyev,
G.A,Gukasov, Yu,M.Chernov, A.M,Polyakov, Yu.A.Burenkov
and D.D.Baturin of the Institute staff, There are

5 figures, 4 tables and 9 references; 7 of which are
Soviet and 2 English.

ASSOCIATION:Fiziko-tekhnicheskiy institut AN SSSR g. Leningrad L+//
(Physico-Technical Institute,AS USSR, Leningrad)

SUBMITTED: September 29, 1958
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AUTHORS:
TITLE:

PERTODICAL:

ABSTRACT:
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77003
SOV/56-37-6-43/55

Nikanorov, S. P., Stepanov, A, V.
se AT e TR

Letter to the Editor. Thermal Relationship 1n Elastic

Constants of Potassium Bromlde Monocrystals

Zhurnal eksperimental'noy 1 teoreticheskoy fiziki,
1959, Vol 37, Nr 6, pp 181_4-1815 (USSR)

Measurements were made of the Young's modulus E and
the shear modulus G 1 r crystals cut out along the
directions [100)and (110). The method was based on
complex osclllation, which was described in detall in
the first part of this study (c¢f., A, V. Stepanov,

I. M. Eydus, Zhur. Eksp. 1 Teoret. Fiz., 29, 669,
1955). The resonance frequency was measured with the
ald of a heterodyne wavemeter (type 528; precision +
0.025%). The relative erroy 1ln measuring the elastic
constants s;; = 1/E (100) %11 = 1/E Q19 Suy = l/G['lOOJ’
was 1.2, 1.2, and 0.8%, respectively. The obtained
results are summarized 1n the table below:
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Letter to the Editor. Thermal Relationship 77003
in Elastic Constants of Potassium Bromide S0V/56-37-6-43/55
Monocrystals

o 15 2 L
T, °C |5, " 10" cnfbmalsy > 10" onowme Sy ™10 c-]‘«Jsuno e bl §+ 42 o
20 30,1 62,1 105 — 3,4 7
100 32.6 63.7 199 — 4.7 7
200 36,1 63,8 206 —~ 7.5 6
300 40.3 68.5 2438 — 9.8 6
400 45,7: 72,0 219 —11,2 7
500 53,5 76,1 226 —13.9 8
600 63,7 82,0 234 —16,7 9
700 75,2 89,4 241 —17,1 |
730 81.3 . 91,0 244 —21,3 12

Tne extrapolation of the temperature dependence of
E[loq s E[llO] s and G [10@ to the temperature of

absolute zero gave the followlng valuei?’of elastic

constants at T = 0°K: sy = 24.0 x 107%3; syy = 180
x 10713; 810 = -2.8 x 1013 cme/dyne. These results
Card 2/3 accord with the data of J. K. Galt (cf., Phys. Rev.,
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24(2) 30V/20-124-4-19/67
AUTHOR ; Stepanov, 4. V.
TITLE: On the Binding Forces in the Crystals of the Elements of the

V. and VI. Groups of the Periodic System of Elements by
Mendeleyev (0 silakh svyazi v kristallakh elementov V i
VI grupp periodicheskoy sistemy elementov Mendeleyeva)

PERIODICAL: Doklagy Akademii nauk SSSR, 1959, Vol i24, Nr 4, pp 800-302
(USSR

ABSTRACT : In the present paper the concepi of the degree of molecularity
= '0/™0 of crystals is introducec. Here 'U denotes the

energy of the innerwmolecular, and g - the energy of the
intramolecular interaction, referred to one single bond.
The author then endeavors %o estimate thege quantities for
the crystals of the elements of the V. and VI. groups, main-
ly for crystals of Sb, Bi, Te. For such crystals the degree
of deviation of bonds between the particles from the homo-
geneous bonds has hithertc not been explained. All elenments
of the V. and VI. group form bi~ or rolyatonmic molecules,
the properties of which are given by a table. Apparently

Card 1/4 the mdecules are conserved also in the crystals of these sub-
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SOV/20-124-4-19/67
On the Binding Forces in the Crystals of the Elements of the V. and VI.
Groups of the Periodic System of Elements by Mendeleyev
stances and U 2 D or E holds. D here denotes the dissociation
energy in kcal/mol and E - the average binding energy per
bond in kcal/mol. When estimating ™U it is assumed that
the energy of interaction between atoms is expressed by a
two-term formula. One of the terms of this formula character-
izes the dependence of the atiractive forces, and the other
the dependence of the repulsive forcas from distance. Next,
the properties of a hypothetical ¢rystal are calculated which
has a densely packed surface-centsrsgd lattice, between the
atoms of which the sgme forcesg are sctive as between the atoms
in an isolated mclecule. The strength of these forces is also
given by the above-mentioned diagrar. Aisc the formulas used
for calculations are written down; the data calculated with
them do not, however, agree with experimental data. This
nonagreement is caused: 1) By the difference in structure
between the hypothetical and the real crystal. 2) By the dif-
ference in the degree of interatomic interaction (averaged
over all directions). Both causes depend on the degree of the
Card 2/4 deviation of interatomic bonds fronm homogeneous bonds in

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653130006-6"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653130006-6

SOV/20-124-4-19/67
On the Binding Forces in the Crystals of the Elements of the V. and VI.
Groups of the Periodic System of Elements by Mendeleyev

a real crystal. Possible extents for this deviation are sug-
gested. If U is known, it is possible to estimate ™U, and
also the calculated values of ™U are given by the above-
nentioned table. The forces to which the existence of the
crystals of Sb, Bi and Te are due, must be determined by

the energy U as is also the case with the crystals of nitro-
gen and oxygen. Like in the case of typically molecular
crystals, two types of processes may develop in the crystals
of Sb, Bi and Te: The activation energy of one type is
determined by *U and that of the other by DU, The data given
here are of essential importance in order to be able to
understand various properties (diffusion properties, mechani-
cal and electric properties etc) of the substances investi-
gated by the present paper. There are 1 table and 3 refer-
ences, 1 of which is Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk SSSR
(Physico-Technical Institute of %he Academy of Sciences, USSR)
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On the Binding Forces in the Crystals of the Elements of the V. and VI.
Groups of the Periodic System of Elements by Mendeleyev

PRESENTED: August 12, 1958, by G. V. Kurdyumov, Academician

SUBMITTED: July 25, 1958
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FIASE I BOOK EXFLOITATION BOY/N0M2

Pelgurisatelonno-opticheskly matod issledovaniyw nepryazieniy; trudy konferentsii
13-21 fevralys 1950 gods (Optical Tolarization Metbod for ftress Analysis;
- gransactions of the Conference of February 13-21, 1958). :.\_E.nhn!: 1zd-vo
Leningradalogs walv., 1960,  AS1 p. Errats elp inssrted. '2,800 copies printed,

Besp. BL, 3 0.P, Saixbodalov; Ed,t Ye.¥. Shehemnrlavs; Tech, B4, ' 8,0, Vodolagina;
SMiterial Joard: 8,0, Outman, LM, Kachaoov, ¥.N, Krasnov, 2.0, Maksutors,
2.1, Prigorovkiy, ¥.), Prosiko, K8, Rozanov, asd Ye,I. Rieltshteyn,

“SURMOSE: This collection of 55 erticles {s intended for sclentists and engineers

n’noga‘naggg-lé:on IRE..IEE.«!E
sumgonents., .

COVERADR: The collection contalns reports presented at the confereoce on eptieal
pelarisation methods in stress eoalysis beld Pedrmaary 13 - 21, 1958, in
laningrat and attanded by 3N delrgates in:luding representatives of the Propla's
Sepadlic of China, the Polish People’s Rapublis, *hé German Democratic Republic,

ey, Gl the Repudlic of ?n.vo-_b.;ﬂ,l. The reports discums a-.v.:.nu theoretical

redlens end nev methods of irvestigstion and deseribe spparatus and mterials
wsed in the eptical mmthod, BSolations of spcifis twvo—dlmnsionsl wd three-
&lmwnsional prodlsms occarrirg in shipdullding, airzraft design, englne con-
strectisn, 12 veriows brasches of beavy and precisios mschine design, in malng,

mtallargy, Iytrmlic structures, rallroal iransprt, in stractursl sechanics, N

geedyramice, in the control ef stresses in produsts of the glsas and elsctronic
.. .. Andmetry, ete,, are given, BSolatisa of the thrwe-dlmnsional prodles by means
- of the mthod @f photoelasticity L introdnced and the dse of this method for
e solation of problems associesad with plagitsity, creep, dynamice, Ayiro-
Qynamiss, ete,, 16 dewnnsireted, Reports mrevicusly pablished mlsaviers are
printet here in adbreviated form. Ko pecsocalities are menticned, References

T . eva fompd 6% the end of 4] of e rejorts.

Optical Folarisation Method (Co=t.) ' BOV/h0A2
o ) <. éagéuﬂgﬂga
-, B4s)'shtayn, Ye.X. Oo the Use of the Optical Molazization Method

T of Btress Analysis for the Solution of Dycemis Problezs in the

v ey of Blasticity 57 .

ST e Bchwisger, ¥,, and ¥, Rrtaarn (German Democratic Republic).

- Tometigaticn of Transverss Lmpect on a Plata N9 |

30, Chacukayer, A.R.. Investigetion of the Interferecce Effect of Two
Vevss Corsecutively Reflected Prom the Prwe Bod of a Rod 253

VII. ANTSOTROPY PROBURM IN TEE THEOHY
QF WASTICITY ARD FLATTISITY

. %E—E Hubstances as Materials for Models tn .

cal Methods of Atudying States of Siress 259
32, Krespgy, YoM, Anisotropy Problem (o Photoelasticity i 263
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S/126/60/009/05/025/025
AUTHORS: Klyavin, 0.V, and‘§§g>qgoy§93?6?3)5

TITLE: Postscript to the Paper "Study of the Mechanical
Properties of Solids, Particularly Metals, at the
Temperature 4.2 °K and less. 1. Tensile Test of
Polycrystalline Aluminium (99.3%%)" (Same Jourmnal,
1959, Vol 8, Nr 2, p 274)

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 5,
P 800 (USSR)

ABSTRACT: The authors of the paper express their acknowledgment \//

to the Head of the Cryogenic Laboratory of the Fiziko-
tekhnicheskiy institut AN SSSR (Physics-engineering
Institute of the Ac.Sc., USSR), N.M. Reynov, and to the
employees of the Institute - G.A., Gukasov, G,N. Andreyev
and M.F. Stel'makh for their considerable assistance in
carrying out the work described in the paper. The
information contained therein was presented at the

Third All~Union Conference on Low~temperature Physics,
Leningrad, June, 1956.
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. 5/181/61/003/004/008/030
2‘"».’3—00 1038, hiyd, 6o B102/B214
AUTHORS: Nadgornyv, E. M. and §EEEEESXL—éL—!>
TITLE: Tensile and bending tests of filementary crystals
PERIODICAL: Fizika tverdogo tela, v. 3, no. 4, 1961, 1068-1073

PEXT: An investigation of the mechanical properties of filamentary
crystals is of interest on account of their particularly high strength
approaching the theoretically expected value for ideal single crystals.

Oon account of the small dimensions of these crystals, however, their study
meets with technical difficulties. Therefore, the authors have designed

a special device for tensile and bending tests of very small samples which
is described here. It is shown schematically in Fig. 1. On the upper

one of the two base plates (1 and 2) is attached a quartsz frame (3) to
which the clamp (4) is fastened for tensile tests. The clamp contains

a small porcelain tube in which a tungsten or quartz filament of 100 p
thickness is introduced. The filament carries a drop of adhesive (5) to
which one end of the specimen is fastened, its other end being attached

to the quartz rod (6). This rod is 150 p thick and transmits the load

card 1/9
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5/181/61,/003/004/008/030
B102/B214

onto the sample. For bending tests, a suppors (7) is fitted on the
frame, which consists of & quartz plate with an indontation. This
indentation is 0.36, 0.45, 0.54, or 1.2 mm big, deponding on the diameter
and length of the sample. The filamentary crystal under investigation

is placed over the indentation an

rod (8) at whose lower end is
rod

6 or 8) is connected to a spring Go

a wedge (9; of 2
whos

replaceable support. In tensile tests, the ro
the spring (10). If one wents to ge from bending to tencile tests, one
has only to replace (4) by (7) and to exchange the support (11). (11)

ig fastened to the plate (12)
(14) and can be moved vertical
The load applied to the sample

which is connect

d loaded with the help of the quartz

0 p thickness. The quartz
e other end is in a
d (6) is cinnected with

ed to the micrometer screw

ly with the help of the rotary disk (13).

is measured wit

h the spring (10). In

bending tests, the plate with the spring is lowered, and in tensile tests
it is raised. The optical arrangement for obs
An eyepiece micrometer measures the displacement of = light ray, which

is brought about by the moveme
Phe mirror (15) deflects this

nt of the mirror
ray of light by

ervation is not marked.

(16) attached to the spring.
90°, Filamentary crystals

of 1-15 p thickness can be tested by this arrangement. The springs used

card 2/5
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s/181/61/003/004,/008/030
Tensile and bending tests ... B3102/B214

consist of phosphor bronze, tungsten, or steel according to the load

needed (200 mg to 100 g). The deformation of the sample is measured by

a microscope with a magnification of 90-435. The accuracy of deformation

measurement is 0.5 p. The load is measured with an accuracy of 0.3 mg

in tension and 0.03 mg in bending. The rate of deformation can be varied

between 12 and 600 p/min. With this device, tensile and bending tests

of filamentary crystals having a diameter smaller than 20 p were made for

the following materials: Si, Sn, Te, Zn, ZnS, KCl, NaCl, Cu, and quartz.

The results are collected in a table: 2
Diameter jp! Direction of the axis maximum strength, kg/mm

tension bending

10 001] 120 40
2-3 T119) - 270
5 58-20) i0001? 80 (36)

5 (2-3) [1Z13) (50) 40

- 75

001! - 20
‘001 12 5
111 - 270
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s/181/61/003/004/008/030

Tensile and bending tests ... B102/B214
@bstracter’s note:; The table is only partly reproduced.: The authors

thank N. P. Nikolayev for assistance. There are 5 figures, 1 table, and
5 references: 3 Soviet-bloc and 2 non-Soviet-bloc.

ASSOCIATION: Fiziko-tekhnicheskiy institut imeni akad. A. F. Ioffe
AN SSSR Leningrad (Institute of Physics and Technology
imeni Academician A. F. Ioffe, AS USSR, Leningrad)

SUBMITTED: June 22, 1960
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5/181/61/603/009/036/039
Ty 7850C B108/B138
/
AUTHORS: “‘nernov, Yu. li., Stepanov, A. V.
TITLE: Temperature dependence of the elastic constants of lithium

fluoride single crystals
PERIODICLL: Fizika tverdogo tela, v, 3, no. 9, 1961, 2872-2874

TEXT: The authors continued previous studies (A. V. Stepanov, I. M.  Eydus.
ZhETF, 29, 669. 1955 and S. P, Nikanorov, A. V. Stepanov. ZhETF, 37, 1814,
1959). Young's_ modulus E and the shear modulus G of LiF single crystsals
sut in the _10@] and D10] directions were measured by the oscillator

method describsd in the papers cited azbove. Density was 2,60 g/cm5, The
measurements were made with longitudinal and *orsional oscillations

bsiween room temperature and 500°C, The resonance frequency was determined
with an accuracy of C.05%. The relative error in measuring the elastic

1 1
S = ——— gmounted to zbout

1
censtants S = —“f———; gt - ~. . and
i EL1OO] i EL110] 44 GDOO']

Card 1/4
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5/181/61/003/005/036/039

Temperature dependence of the elastic ... B108,/B138

L
2514
she compressitiliisy Y= 3(511 - 2312) was greater. Thz thermal-2
dzta ware taksn from Ref, 5. The results of the measurements are
presenti2d in Tabls 1. They agree with those given in Ref. 6 (C. Suss. C.
T. akad. Sci., 1958, 247, no. 16, 1174). Extrapolation of the nearly

z dependenze of E[iOO]’ B ﬁ10], and Gl}Od] to absolute

14}

The error in determiring the 2onstant 312 = 2.»:1 - SH and

Xpansion

lirear temperatur

melting poin% gives the values shown in Table 2. The following
constants of LiF are highly

vsmperature dependent. 2) The character of the elastic anisotropy is

zero and to
conclusions are drawns: ') The elastic

maintainea throughout the entire temperature range between absolute zero
and meiting point. There are 1 figure, 2 tables, and 7 references: 2
Sovien and $ non-Scviet, The 5 references to Erglish-lengnage publications
Tead as follows: L. Hunter, S, Siegel, Phys. Rev,, €1, 84, 1942; L.
Balamurh, Phys. Rev,, 45, 715, 19345 C, V., Briscce, C. F. Squire, Phys.

Rev.. 1G5, 1175, 1957,
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Temperature dependence of the elastic ... B108/B1
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(MIRA 14:10)
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. (Potassium iodide crystals) (Elasticity)
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Paper was submitted at the International Co?ference on
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AUTHORS: Nikanorov, O+ e andStepanoV, A - i
TITLE: pemperature dependenée of the elasticity constants of ﬁ~~~li@

potassiul cploride 2nd sodium chloeride single crystals

JERTODICAL: Fizika tverdogo pelay Ve 4y no. 9, 1962, 2576-2584 L

PEXT: Thz differentiul method su;gested-by T. W. larx, 1. . givertsen
(Journ. aorl. Fhyses 24, By 1953). was used o measure the temperature
dependence of alkall nulide sinzle crystals. Using this method, a long
specimes ;5 heated .t one end only, %he glued joint between gpecimen and
piezoguurtz lying outside the neater. The measured results of the - iy
<differentiul aebhod were compurad with those obtained- by the usual qethod n
"pf the three-palt oscillator, and proved to be more accurate. The good
L ggreement of the results obtained for NaCl with the published data
(L. Hunter .nd 5. siegels Phys. Reves 61, 84, 1942) further confirmed bthe.
dependahility of the differentiul method. The following constants were
determined for ¥KCl tetween 20 aad 600°C and for NaF between 20 and 500°C:
1/8100" %44 /G404 %12 7 1/By407 oy
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P ml)er’Lbur XCPG‘:denCL ol the a0
e i e ( 2 l()l | ()

*
tic
h actor of elas , .
{pility < = 3(311 + 2312), and the fa " e o
Z s o { )/s were calculated, and the da af X eOeF . [

. oy & = B "o . ne o 5

e 1:' wcli obtiined by extrapolation. Sot h
i 1tin oint wer
for Liw nmelting B

data for KCl are:

-

. ~ A
1 S,
1K sy o %44 44 b
-0.00
: , 0.97 4 ;
o 0.201g 0.484;5 1-45 ilb ~0.037 0.537  0.°
295 0.253, 3933 1% "0 07 .55 «48
R ST VY AT St - B 5 .6
LD 4 > 3 12 11
o OB .64‘ '869 ' 1 5 0091
373 508, i o7 1.82 '0'168 1.19
T . 1. 82,
and for Wa¥:
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Temperafure dependence of the ... B101/B186 |
(o] H
T, K sy 811 844 814 812 % . A
0 0.0967 0.121, 0.5294 - -0.01, 0.18 . 0.70
203 0.114, 0.1355 0.3555 - -0.02 0.22 0.76 o
573 137, 151, 379 . - ,02¢ .27 -85 - Vf’
75 157, .1654 .4005 -  '-'.‘027 .31 .92 ? =
Myp.= . :
1265 0.240,  0.214¢ 0.4647 - ,-0,044 ~ 0.46 . 1.220

. . L}

There are 4 figures and 3 tubles. The most important English-language
refereunces zret F. D. Euack, Phys. Rev., 119, 1873, 1960; M. H. Norwood,
C. V. Briscoe, Phys. Rev., 112, 45, 1998.
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4]
Artificial slip formation and dislocation structure of sodium chloride.”

report submitted for

6th
9 Sep 63, th Gen Assembly, Intl Union of Crystallography, Rome,

Physico-Tech Inst, AS USSR, Leningrad.
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Stepanov, Aleksandr Vasil'yevich

Future of metal-worldng (Budushchyeye metalloobrabotki), (Leningrad], Lenizdat
1963, 129 p. illus., biblio. 5,000 copies printed. Series note: Nauka i

kommunizme.

TOPIC TAGS: metal working, strip, sheet, tubing, panel, rod, continuous casting,
molten metal

SURPOSE AND COVERAGE: This book examines new methods of obtaining diverse articles
{sheet, tubing, panels, rods, ete. and various shapes) from metals, alloys, and
other materials directly from molten metal without machining. These methods still
are not used in production, however, in the future they will take their place in
metal-working practica. The book is intendsd for a wide audience interested in
wrays of developing the technology of the future, the technology of communist soci=
STY e

i

©A3LE OF CONTENTS:

Foreword == 3 5
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¥etal and metal working -- 7

Wny it is desirable to obtain an article directly from molten metal == 16

mhe basic technological problem == 18

A new molding principle -- 19

Obtaining articles dirsctly from molten metal == 27

Wettability, surface tension, and capillary pressure == 35

What dimensions should the article take =-- L6

Wnat determines the shape of the article -- L8

Trom what materials can articles be made -- 55

Control of tha process -- 58

The rate of the process == 61

Productivity of the process == 73

Properties of articles obtained from molicn metal -= 83

New types of machines for working metals -~ 103

Methods of obtaining articles from glass and their relation to the metnods of
obtaining articles from molten metal -- 123

Advantages of the new method == 125

Conclusion -= 127

Bibliogzapny == 129
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LASTIC MECHANICAL PROPERTIES OF LAMINATED INHOMOGENEOUS
MEDIA (USSR) o o
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A

Golldfers, V. M., and A, V. Stepanoy. Zhurnal prikladnoy mekhaniki i
tekhnicheskoy fiziki, no. 2, Mar-Apr 1963, 100-107. R '
P ) S/207/63/000l002/011/025

The elastic behavior of irhomogeneous "in-laminated" media under arbi-

| trary loading is discussed. The term "shin-laminated' means that there are '

i meany layers in 2 volume element in which the state of stress is close to a

: homogenacus one {pure tension, compression, etc. ). The layers are assumed

© to be isotropic. and rigialy interconnected; their thicknesses are small relative

i to the element's dimensions, and the stress field within each layer is homo-
geneous. The medium is treated as homogeneous and anisotropic, with :sym- -
metry about an axis normal to the planes of the layers, so that the elastic constants -
of the medium can be determined by using the equations of the generzalized Hooke
law o connect the averaged values of stresses and strains of the volume ele-
ment. The stresses in an individual layer are determined in terms of the com-
ponents of iis averaged state of stress. The averaged elastic constants and

. Gard1/2' .

3 . o L s e—
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forraulas waich czn 22 wzed for the siress an
dewived. The forraulas zive results which are
mental date. The

on ite geometry (. e,

anisotfopic 1ayers‘var4e" also discussed, :
alysis of polycrystalline media are

B CIAfRDP86-00513R001653130006-6

s/207/63/ooo/ooz/on/025 ,

and agsociated

in good agreement with experi-

dependence of the elastic constants of a thin-laminated medium
relative thickness of layers) is discussed. Because of the.

difficulties in investigating this dependence theor etically, & method of using em-.

pirical data to obtain corrections for analytical formulas is outlined.
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AUTHORS: Nikanorov, S. P.y Tatarchenko, y. A., 8nd StepancV, A. V.
ndence of - the elastic constanté"of cesium’

Temperature depe
promide and jodide

TITLE:
monOCrystalline

619 - 626

and CsBr monocrystal-l
/

PERIODICAL? fizika tverdogo tela, V. 5, 1O: 2, 1963,

glmost up to
The samples

and then annealed -

for 200 hrs. The length of the gamples
measuring Young's modulus

) is published in FIT, 4,

ple is shortened by A/2
taken as final result.
s obtained:

TExT: The Lemperature
1ine samples was measu
the melting point using
were cut from (100) plates in
at BOOOC for 16 and iv gome cases
was such that 1xnA/2, n = 3.6,

(E50° E‘10) and the shear modulus (G440? G110
2576, 1962. After each single measurement the sam

and the arithmetic mean of the values measured is
Yor e.g- E110 and a long CsBr sample the following W&
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5/181/63/005/002/038/051 .
Temperature of the elastic ... B102/B186 o

o By 7 2210 e

RoAT [2.14 [2.13]2.03] 2.08)////////7 ;. 7" i

=== gample —_______ _ piezoquartz :
(E110)mean= 2.11. From the E(T) and G%T) resp., s(T) graphs obtained for
f samples it can be seen that elastic anisotropy increases with

a series o
temperature. The exponential rise of s - G cannot be explained by
-1 44 190 g o
theory. The mean values of 844 :1?100é B4p = E11O - 56110 and 844 obtained -.
for CsBr (0.34, 0.96 and -Q08-10 cm“/dyne) by extrapolating from room.
utomperature to O K, are compared with the theoretical values of K. S.
Krishnan and S. K. Roy (Proc. Roy. Soc. London, 210, 481, 1952) and ex-
periments at 4.2°K by B. Marshall (Phys. Rev. 121, 72, 19
is good, except for 544.

Lt

61). Agreement
There are 5 figures and 2 tables. :

AN SSSR, Lenin-

ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe y
ffe AS USGR,

grad (Physicotechnical Institute imeni A. F. Io
Leningrad)
Card 2/3
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.  5/181/63/005/001/013/064
’ v p102/B186
AUFTHORG S Stepapgﬂlwgf'yj, and Tgivinskiy, S. V.
TITLE: - —;:;éuction and properties,of germanium dendriie crystals =

PERIODICAL: Fizika tverdogo tela, v. 5, mo- 15 1963, 81-90

TEXT:  The poasibility, which now exists, of building up complete radio
circuitg from gmall gemiconductor crystals .of different shapes and
different orientabtions, and even of automating this production ) R
(Westinghouse Engineer, 19, 4,113,1959), lends great importante to the
production of suitable crystals. Orily two methods have hitherto been
nown: that of A.V. Stepanov (thF,29,3,5e1,1959;{3,394,1959) and the
method of dendrite crystallization developed in the U.S.hA. This method
has not hitherto been examined thoroughly as regards how production
conditions affect the crystal prOperties. The factors influencing the
shape, uhe electrical properties, and the dislocation digtribution in
dendrites are studied here. The dendrites were pulled from a melt in a
crucible placed at the bottom of a quartz container, the crucible being
constructed as an electric registance farnace. The pressure in the

L
{
/

fard 1/3 C oo 3
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" 5/181/63/005/001/013 /064
Production and properties of ... . B102/B186

quartz container was 10-4-2-10-5mm Hg. Affer gefmanium had been melfted

it was overheated by 6-14°C, the furnace was then switched off and cooled
at a rate of 1.2 - 1.6°C/sec. Until the pulling was begun the rate vas
0.4 - 0.8%C/sec. The following factors and their effects on the
crystallization were studied: shape of the crucible (effect on the form
of the dendrites; formation of side branches); material of the crucible
(effect on the type of growth, formation of side branches and nucleation
probability); amount of germanium in the crucible (effect on the number

of dendrites per seed), effect of overheating after melting (strong
overheating (45-85°C) leads to dendrite crystallization if the melt is
undercooled aboul 5°C lower than afier minor overheatings g6-14°));
temperature of the introduction of the seed into the melt (this temperature
should be somewhat lower than the melting temperature, otherwise polyhedra
will be formed or formation of dendrite will be uncontrollable; degree

of undercooling before dendrite pulling (strong undercooling (30°C) gives
thick (0.9-1.5 mm) dendrites with poor faces; undercooling of 15-17°¢C
gives thin (0.2-0.35 mm) dendrites with good faces)j temperature change
of the melt during the crystal growth (effect on the constancy of the
dimensions and the uniformity of the electrical “properties). The

Card 2/3
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: ) B102/B186
AUTHORS s Nadgornyy, E. M., and Steﬁadov, A. V,
TITLE: Investigation of dislocations in NaClNcrystals-

PERIODICAL: Fizika tverdogo tela, v. 5, no. 4, 1963, '998-1005

TEXTs Three groups of NaCl single crystals with different contents of~Ca

impurity (<10-3%, I; 10_3%, II; and 1072 %, III) were examined as to their |’
dislocations and mechanical properties after annealing according to various| -
modes. The dislocations were observed both by an optical method (ZhRFKhO, |

58, 817, 1926) and by selective etching with a 10% CaCl2 solution in methyl

alocohol to which 20% H20 was added. With the exception of several special |

.- cases the crystals were heated up to 6809C during 8 hrs and, after a hold-
ing time of 48 hrs, cooled at a rate of 5°/hr. In order to clarify the
~effect of holding time and temperature, some specimens were held at tempera-. ‘
.. turea between 300 and 5000C for different times and then cooled at rates S e
.. from 15 to 20°/min. The optical yield point, the tangential stress and the ;
"~ relative background: density were determined, Group III was found to show

Card 1/2
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; o s/181/63/005/004/004/047
; Investigation of dislocations... 7 B102/B186 - :

i the following peculiarities as compared with I: (1) a reduction of the
normal etching rate of edge and sorew dislocations by about 30% when the .
bangential etching rate remains constant; (2) absence of etching wells | -/

= which are less deep than the usual dislocation well along the traces of the T

. edge and acrew dislocations; (3) the appearance of a background, flat etch-| -
ing wells of different sizes in slowly ccoled crystals and change in the ; .
background density in the case of rapid cooling. The background is due to L

. the presence of the Ca impurities and is assumed to be related to the ’
accumulation of point defects. A clear relation is found to exist between

. ; the background density of group III and the yield point. There are 6 fig-'

' ures and 2 tables., : o

~ ASSOCIATION: FPiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR Lenin- |
‘ grad (Physicotechnical Institute imeni A. F. Ioffe AS USSR, I .-
Leningrad) CooTnge A : - o L

 SUBMITTED: October 4, 1962
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' pEXT:

notch rosettes are investigated.
artificial slippage.

. card 1/2- e
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Nadgornyy, Be M.y and'st_epﬁnov, A. V.
 m——

artifioial slip formation

v. 5, mo. 4, 1963, 1006 - 1020 - B

- . " . P
The authors continue: previous jnvestigations (PIT, V. 5» DO 4, 998)

' py studying the dislocation structure arising in NaCl crystals of differing; - B
: purity by the method of selective etching. i,

- perties of the: dislocation rosettes, such as pricking rosettes, impact and |
These rosettes arise at the beginning of | - -
The motion of the dislocations under load a8 well a8
and the character of glip and trans=

verse slip was analyzed for three types of NaCl single crystals with Ca im=~ s

. purities €10™%% (1), mto‘?% (11) and ~10‘2% (111).
havior of the dislocations and the slip characteristics depend on the Ca o
i concentration, i.e. there exists a considerabdle difference between T on thei
. one gnd II and III on the other hand. k
! inner stresses cause a considerable dislocation redistiibution jn I, and

after removing the, load was gtudied,

E.g. after removing the load, the

e e et __’__—..___’._‘—__..._.,,._,,__. e e

| 52?5;'557655765@7555/047f_j?;
B102/8186 , Co

énd—dialocation gtructure in natri\iﬁ'i,ff‘"

|
b o
ii

production structure and pro-

In general, the be-

et o s m e e

—
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| , | R 'i577376'3766575647365764%""' e
i Artificial slip formation and... Lot B102/B186
© virtually do mot affect IT apg III. The differences in the dislocation
" structures of these types is explained by the differeht character of trang-
-, verse slippage observed experimentally. " The mechanism of transversge
‘"slippage is mainly determined by the Ca impurities. There are 16 figures, o
. 1. ASSOCIATION: Fiziko-tekhnicheskiy institut im. A, F, Ioffe AN SSSR Lenin- [ RRE
A * grad (Physicotechnical_Institute imeni A. F. Ioffe AS USSR, |

!

I .

e B . e
i

Leningrad)

: EESUBM_ITTED: October 4, 1962
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oo o ey

B102/B186
° AUTHORS: Gutmanas, E. Yu., Nadgornyy, E. M., and Stepanov, 4. V.
- . N ——
TITLE: Investigation of the movement of dislocations in sodium

chloride crystals

;j PERIODICALs Fizika tverdogo tela, v. 5, no. 4, 1963, 1021 - 1026
; : o
TEXT: The authors studied the motion of single dislocations in mono-

crystalline NaCl samples of different purity (Ga content ¢1O-3% (1),

m10-2% (11I)) in a large interval of loads applied, and measured the velo- .- - .
cities of such dislocations. As in the previous investigations (cf. present -
periodical) the method of selective etching was -applied to measure the load

dependence of the velocities of sorew and edge dislocations. For the in-
vestigations crystals were chosen with no more than 104 dislocations per

cm2 and block areas of about 1 mma; the dislocations were observed at the = -
ijook slip plane. The graphs obtained for I and III, log v4 = f(log T)y % P

' being the load (g/mmz), were compared with the corresponding curves obtained
i for LiF by Johnston and Gilman (J. Appli Phys., 30, 129, 1959); comparisom.

i. Card 1/2 e ) : . L e
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 Investigation of the movement.,, = B102/B186 : P
" is made for two types of LiFs LiFy with high and LiFy, with low yield po;int-.'""; 7
", ‘The v(T) ocurve ocbtained for III coincides with that for LiFy. In general, | .
- - . X

-, vd,\,-rn is valid for'v, »10 4 . 9070 om/sec, where n~g (for 1), ne17 (1I1)) .
. n=a25 (LiFT). Not only does the slope of the curves increase with ’

I->III->LiFT but also the curves become shifted toward higher t. 1In the case] -
- of amall velocities (<107* - 1073 cn/sec) v, = A1eB1T, with 4, = 3.5:-1078
;‘v(1-°'10-12) and B, = 154 (80) for I (III). The relation Vg " e T, pPro-

posed for LiF, may be applied to NaCl only in the case of high velocities.
There are 5 figures and 2 tables. . Sae ' '

' ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSSR Lenin- | -
' grad (Physicotechnical Institute imeni A, F. Ioffe AS USSR, | - .
Leningrad) L ' NI

SUBMITTED:  Ootober 4, 1962

j
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A
|
3
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TSIVINSKIY, S.V.; STEPANOV, A.V.

Determination of the orientation of germanium crystals using en
optical methcd, Zav.lab., 29 no,11:1333-~1335 !'63, (MIRA 16:12)

1. Leningradskiy fiziko-tekhnicheskiy institut im. A.F.Ioffe AN SSSR,
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AUTHOR: Alekseyev, A. G.; Basargin, Yu. G.; Zukov, I. F.; Lavrent'yav. Yu. Ko
‘Litunovakiy, R. Lu."“‘—h; Nalyshev, I. F.; Nevrov, N. P.; sn%! A. v.-i Tusov, §. V. «‘;

; 95" ' :
JITLE: Basic characteristics of ?I:: isochronous cyclotron with variable particls i
energy . "< S

! ,
‘SOURCE: International Conference on High Ene AeeohmouS; Dubna, 1963.
iTrudy. Moscow, Atomizdat, 136%, ©00-503 .

]
‘TOPIC TAGS: high energy accelerstor, ion besm, cyclotrom

!ABS‘I‘MC‘I‘: At the Scientific Research Institute of Electrophysical Equipment im. -
iD. V. Yefremov, a 2.8-mster cyclotron is being dsveloped with a magnetic field bav-'|- -
ling 3-dimensional varistion. This cyclotron is intended to accelerate particles .
with Z/A equal to 0.125-1 in a wide range of ensrgies. The limits of ensrgy varia- 3
’ltion. in Wev, are: 7.5-100 (protons); 5-60 (deuteroms), 10-120 (alpha-particles), C
'and 10-1%5 (nitrogen fons). The device is designed to cbtaia relatiwely large fom
icurrents, which will make it possible to realize experiments with beams agaimst in- )
termal and remcte targets. The priscipal paremsters of the cyclotrom imclude: N
‘pole diamster, 2000 mm; magnetic structure, tri-eector and weakly spirel; gaps, i
{230 me (hill) and.960 mm (valley); magnetic field in osater, %000-17,000 cereteds} ;
LC-‘_II‘ . e . ) i
. ] - . L B

- - — —_- - - . . - T el

Y U — - e et —— e
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total electromagnetic r, 2800 kilowatts; electromagnet's weight, 720 tous; fre-
quencies of msz‘;:nce l:;::c;. 622 megahertz; accelerating voltage in Deg... 12-‘;':&10‘
volts; Dee gap, 50 wm; high-frequency load, 600 kilowatts; g_t’-biuty. 107" (w Al;
currents), 10 } (frequency of accelerating voltage), and 10 3 (its asplitude). AL
ter deflection the beam is directed into a comsutating magnet by which theibe- .
be directed against targets set up {n three experimental rooms: (1) high- ntens.ty
beams, (II) neutron time-of-flight experiments, and (111) nuclear precision spec N
troscopy with electromagnetic monochromator. Jonroptical ,channenp;. foc\;:nti:nd
commutating of the beam are done by six pairs of quadrupolar lenses, two iden :
rotary electromagnets, a monochromator electromagnet, and two small electromagnets
for correction of the beam in the vertical direction. The resonance system is 2
quarter-wave coaxial line ending with the 180-degree Dee. The resonant fng\hl:ncy )
i{s reset by remote displacemsnt of a plate without disrupting the vacuum. .
quency is established with an accuracy of 5-18 kc plus-or minus. Seooth high-fre-

tion is provided by two trimmers, permitting regulation of frequency |
!2:.:3\!.““711: hl;h-f;q\nncy o8 has a.caplcitnlw connection with the m
-inance system. to shi
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! robes and
:installed in the electrosagnet poles. Remotely controlled measuring p! .
'targets for operating with the internal beam are installed in the chamber. h::e-
'mant of the ion source is also done remotely; moreover, it is possible, :ho le
‘disruption of the vacuum, to shift the cathode and also the source uul hol ;f w2
“The magnetic field was modellsd with an electromagnet having a pole n-m ! o
‘sm. on which several slternative magnetic systems were investigated; snd ‘o "
ln.cloctrolagmt having s pole diamster of 685 mm, which was used to invest “1‘ )
‘in detail modifications in the weakly-spiral structure. On the basis of th.t.t::o
‘tromagnet with poles 685 mm in diameter, a start has been made at the pr:l;nm

‘on a cyclotron with thres-dimensional variation of the magnetic field, wit
magnetic system of a type described in the presest report. The ¢-.m-|-o‘l:t1 nqcmm b
will accelerate protons up to @ Nev and deuterons up to 8 Nev, which pcm .
investigations.into various alterustive systess for yhl{lh; besmms. Urig. art.
has: 6 figures. : ] !

ASSOCIATION: MNauchno-issledovatel'skdy institet elektrofizicheskoy apparetury
{men{ D. V. Yefremova GKAE SSSR.(Scieatific Resesrch Isstitute of

uipment, GKAE SsSSR) -
; =4
N0 PET SOV: 000

-

Lo s -

)
PICLs 0 SUB COTKs - FL. NP
omsEm: 00 .. - .
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.TOPIC TAGS:

.( elastic modulus,

]
IABSTRACT:

B

ACCESSION NR:

S - tapor

[P P U

single crystal, crystal anisotropy, alkali halide,

lattice constant

Since the laws goverm.ng the elastz.c anisotropy of .crys=
ltals over a wide temperature range are still unknown, the authors

!made a systematic analysis of their earlier findings on the.tempera=-,
‘ture variations of the elastic constants of single-crystal alkali-
The substances studied were LiF, NaF, NaCl, KCl1,

halide compounds.

KBr, KI, CsBr, and CsI, and the details were reported in several
published papers (uhETF Ve 29. 660, 1955 and Ve 37. 1814, . 19593 m

. Ao

AP4041697

AP v e e e ctameed e gy et - # oL 90

——

s/ble1/54/bos/bo7/1987/1995

Nikanorov, S P.; Stepanov,vA. V..

Effect of the temperature on the elastxc properties of
‘crystals of alkah-halide compounds .

Fizika tverdogo tela, v. 6, no. 7, 1964, 1987-1995

't
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' ACCESSION NR: AP4041698 - §/0181/64/006/007/1996/2002 |

: AUTHORS: Nikanorov, 8. P.:VNfan'yan. A. Aug Stepénov, A. Vo

gvfITLE: On the theory of thé'témpérature dePendence of the elasthvfi

i constants of alkali-halide crystals .

. SOURCE: Fizika tverdogo tela, v. 6, no. 7, 1964, 1996-2002

rOPIC TAGS: single crystal, alkali halide, crystal anisotropy.
elastic modulus, lattice constant o

ABSTRACT: .This is a continuation of a series of earlier studies °
(ZhETF v. 29, 669, 1955 and v. 37, 1814, 1959; FTT v. 3, 2872 and
3551, 1961; v. 4, 570 and 2576, 1962; v. 5, 619, 1963) of the effect| .
of temperature on the elastic constants of single-crystal LiF, NaF, -
NaCl, KCl, KBr, KI,.CsBr,.and CsI, from room temperature to nearly |
the melting point. In this article the results are compared with
the theory of Leibfried and Hahn (Zs. Phys. v. 150,.,497, 1958) and S

U UENFEERIT S
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AUTHORS: Klyavin, O, V.; Stepancv, A. V.

TITLE: The influence of the stato of the surfaco on the unoverness of dol‘ormation;
of alumimum at a temperature of 1l.3K ' '

. SOURCE: Fizika metallov i metallovedeniye, v. 17, no. L, 196k, 592-6C0

TOPIC TAGS: plastic deformation, tensile stress, grain size, yield stress,
aluminum/ AD 1 aluminwa rod, PMI 3 microhardness apparatus

ABSTRAGT: The authors studied the effect of surface conditions obtained by
different metal treatmemts {cold working, annealing, pickling, electropolishing)
and of grain size on tho unevenness of plastic deformation (under tension) of
polycrystalline A1 (99.3%) at 1.3K. The specimens were prepared from AD-1 brand
rods in the form of pins having a working length of 20 mm and a diameter of 2 mm,
The grain sizos used weora 130-150 microns (ennealed ab LOOC for 3 hours). The .
studies wero conduched on specimens having 3 different surface conditions: 1) af-
tor elecironolishing in solubtions of 250 ml of glycerine, 168 ml of methyl alcohol |

and 70 =l of HCl; 2) after chemical pickling in solutions of HC1l for 9 hours,

4

HNO3 for 3 hours, HF for 2 howrs, and Hy0 for S hours; 3) in the original state {
Card” 1/3 o - ' _ ;

X
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. after preparation of the specimen, After the surface treatment at room temper-
. ature, the specimens were cooled to 1.3 and deformed until failure by tension in
* a machine described in an earlier work by the authors (FIM, 1959, 8, 27L4). The
. microhardness of the surface of the working part was tested in a PHT-3 apparatus
at 300K at a load of 1 g. In the stress-strain diagram of the unannealed specimens
with pickled surfaces, a sharp decrease in the value of the yield limit from 17 to

;2 kg/cm2 was observed, and there was also a sharp decrease in the number of tracks,
- Electropolishing also decreased the number of tracks, but this effect was consid-

© erably wealker than in the case of pickling. The plot of the number of tracks
versus the diameter of the specimens showed an abrupt occurrence of a minimun,

The behavior of annealed specimens was essentially different from that of the
unannealed specimens, In the first case polishing and pickling reduced the number .
of tracks roughly by.-the same dageees This-effect was not as pronounced as in the -
case of unannealed specimens, Moreover, the range of diameters where the number of.
" tracks reached a minimum was twice as large as that in the case of unannoaled

. specimens, The increase of grain size caused an increase in the uneveness of :
. deformation and an dincrease in the number of tracks, The authors thank B. I.

. Sidorov and L, P, Vakhmyanin for helping with the measurements. Orig. art. has:

. 5 figures,

ECard 2/3 e o e e i
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KAZARNOVSKTY, M.V.; STEPANOV, A.V.

Method of time correlation functions and its use in the theo?ir ofk't;hifts
and deformations of the Mossbauer line, Zhur. eksp, 1 teoz(';ﬂmzi'?.lo)
no.2:543-557 Ag '64.

1, Fizicheskiy institut imeni P.N.Lebedeva AN SSSR.
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;1 ACCESSION NR:  AT5018598 e Wé;b#/65/633/060/020g§023h i
AUTHOR: Kazarnovskiy, M. V.; Stepanov, A. v.w,gC B+ ’77*
e e e

TITIE: Method of temporal correlation functions in the deseription of interactions
of various particles with a complex system, and its applications

SOURCE: AN 88SR. Fizicheskiy institut. Trudy, v. 33, 1965. Issledovaniye atoms 3
nogo yadra s pomoshch'yu zaryazhennykh chastits i neytronov (Investigation of the |
atomic nucleus using charged particles and neutrons), 203-23k

TOPIC TAGS: correlation function, particle interaction, differential cross sec-
tion, scattering cross section

ABSTRACT: The expression first derived by L. Van Hove (Phys. Rev. v. 95, 249,
:1954) for the differential cross section of the scattering of particles or light
quanta by a more complicated system (molecule, crystal), in terms of space-time
pair correlation functions, is universal and applied to all kinds of interacting
particles and systems, differing only in the interaction operator, which can be
regarded as & dynamlc variable cheracterizing the studied system. A formalism is
developed which makes it possible to express in terms of certain temporal correla-
tion functions (TCF) the probabilities of interaction of arbitrary incident parti-
cles or radiation with the system under investigation. Relations are established

Card 1,/3 __.., e
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ACCESSION NR:  AT5018598 : 3.
between the TCF corresponding to different types of variables and different inter-

: actions,and thelr general behavior for long and short time intervals is investi-
: gated. It is shown that the TCF should in general be complex, and the vanishing

of the complex part signifies an approach to the classical 1limit and neglect of re-:
{ coll effects. If the system in question is in thermal equilibrium, then the real

i

|

: and imaginary parts of the TCF are connected by relations that are derivable from

Nuyquist's fluctuation-dissipation theorem. The particular case of a system whose

. degrees of freedom can be separated into fast (ballistic) and slow (adiabatic) com=
. ponents and the particles interact only with the ballistic component is considered. -

. The formalism is expanded to include the case when the damping of the initial state
18 significant. Other particular cases studied are the shift and deformation of §
; the Mossbeuer line resulting from the difference in the Hamiltonians of the atomic !
: motion when the Mossbauer micleus is in the ground and excited states s respective-
' 1y, the scattering of ultracold neutrons in inhomogeneous media, and resonant scate-

" Card 2/3

tering of slow neutrons and y quanta in atomic systems describable by simple models. -
. The advantages of the proposed formalism and further applications are discussed
. briefly in the conclusion., "The authors thank D. A. Krizhnits for ugeful discus-

. sions.” Orig. art. hasg 115 formulas. 9,55
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of '.: [/l/ ‘j’b )
AUTHOR: Melikhov, P. L., Stepanov, A. V. ' "3“
e =

ORG: ncne

TITLE: Effect of new methods of melting and argon degassing on the properties
of EP-654fta1n1esa steel v yi 554

\
SOURCE: 1IVUZ. Chernaya metallurgiya, no, 9, 1965, 80-85

TOPIC TAGS: induction melting, electroslag melting, argon, degassing, nonmetallic
inclusion/EP-65 stainless steel .

ABSTRACT: EP-65 steel is used to fabricate high-load-bearing elements that withstand
temperatures of up to 500°C, and its melting involves the formation of a large amount
of gases and nonmetallic occlusions which cause hairline cracks and other defects in
the products and reduce the mechanical properties of the steel. In this connection,
the authors investigated the effect of new production techniques -- vacuum induction
melting, electroslag melting and argon degassing -- on the quality of this steel,
Argon degassing was carried out by bubbling argon through a ladle of 500 k3 capacity,
via a porous refractory plug at ladle bottom, for 2-3 min; the plug was designed by
the authors (Fig. 1). The steel from the induction furnaces and after avgon degassing
was cast into ingots weighing 50 and 100 kg. The 50-kg ingots were used to prepare

Card 1/3
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specimens and the 100-kg _ingots, ag consumable electrodes for remelting in a vacuum
induction furnace (2'10'2 to 5:10°3 mm Hg), or in an ANF-6 electroslag furnace. Find-
ings: the chemical composition of the steel following vacuum-induction and electros-
lag melting and argon degassing was the same as that of original steel. On the other |
hand, the macrostructure of the ingots obtained by vacuum-induction and electroslag
melting was uniformly compact and lacked visible traces of shrinkage pcrosity and
other macrostructural defects, whereas ingots of original steel displayed a distinct
shrinkage porosity. Compared with the original steel, the gas content and contaminatioq
by nonmetallic oxide inclusions (as determined by the electrolytic dissolution method)
of the steel melted in vacuum-induction and electroslag furnaces and argon-degassed
are much lower. Further, the mechanical properties (impact strength, plasticity, re-
lative elongation) of the steel melted by the vacuum-induction and electroslag methods
and argon-degassed are superior to those of the original steel, and the anisotropy of
these properties is smaller, owing chiefly to the marked decontamination of the steel
with respect to nommetallic oxide inclusions. Orig. art. has: 3 figures, 4 tables.

SUB CODR: 11, 13/ SUBM DATE: 23Jul64/ ORIG REF: 000/ OTH REF: 000 y,
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AUTHOR: Gol'dfarb, V. M. ; Donskoy, A. V.; Stepanov, A, V, 49/

S

TITLE: Some problems of embossing in direct drawing ¢f articles from a molten
__| mass \/L . I{

SOURCE: Ref. zh. Metallurgiya, Abs. 6D34

REF SOURCE: Uch. zap. Leningr. gos. ped. in-ta im. A. I. Gertsena, no. 265,
1965, 61-74 Tt

TOPIC TAGS: embossing, direct draving, molten mass, pipe, rod 4

ABSTRACT: Problems of drawing sirips, circular cores, circular pipes, and
some compound sections and articles using floating-die impression molds with
variable slot widths are discussed. T._:hnical recommendations and conclusions
are given. [Translation of abstract].

SUB CODE: 13/

Card 1/1 74/ _UDC: 621. 771. 001
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: : AUTHOR? Tsivinsldyk', B.. Vi3 Stepanovs A. v. ' ' o g S 7
Production of germanium single crystals ng prescribed fhape S

' \ A -

1, 1—965, }1-9["199 ‘ ’

crystal growth

| SOURCE: Fizike tyerdogo btelay Ve 75 1O°
TOPIC TAGS: .german:lum, singie crysﬁal,
aim et producing thin single-crystal plates Adirectly from the .
without resorting to cutting up lerge crystals, the authors describe &
SR modi,fication of & method originally proposed and described by one of the-authors
(StepanoV, ZHIF Ve 29 381, 1959 and 39*,,1959). In this modification the crys=.
\ tal ."Ehap is produced by the surface-tension Fforces under conditions when the *
~ A Leretal is drawn upward from the melt. e method is closely jre].e.ted'to
1 of the enclosure.

X et i illustrated in Fig.
2. 4wo rhape of the
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‘" through the slot at a pressure (5--6 g/cn®).  The crystallographic orientation of
“ the growing crystal is determined either by the orientation of the primer or by
© 7y {- the orientation of the crystal which "crowds out" its neighbors, The drawing
i1 rate was 5 and 10 cm/hr. Different types of crystals were obtained and their
- 771 characteristics are described in some detail. "The suthors thank Professor Doc- :
-1 |" tor of Physical and Mathematical Sciences Vv, M. Tnchkevich for interest in the
i; il work, A. A. Lebedev of FII for veluable advice, and the laboratory members. Can- -
' . didate of Physical and Mathematical Sciences 0. V. Klyavin, Yu. M. Chernov, en-
- gineer L, S. Shumeyko, and mechanic D. A. Baturin for help with the work.” Ori
art, bas: 6 Tigures and 1 table. e '

| ASSOCIATION: .Fiziko-bekhnicheskiy institut im. A, F, TIoffe AN SSSR, Leningrad
(Physicotechnicel Institute AN SSSR) v . Tie oo s
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;- . of prescribed ghape, 1 - Crystal, 2 - melt colum, 3 -
shapinqdie,t!-tpperedgeofslot,s-lmeredgeofslot. :
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Zffect of new metheds of smelting and blowing by argon on the
rrcperties of EP-65 stainless steel, Izv, vys, ucheb, zav.;
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TITLE: Thermal conditions for the process of crystallization v awing from & // >
melt I({.‘ . l:_j-_’/ . "

SOURCE: Kristallografiya, v. 10, no. 4, 1965, 539-546 &
TOPIC TAGS: crystal growing, cryata;}ization, thermodynamic property

ABSTRACT: The gg§§;@lizatid§{ ‘*E"e'éhcxfique dealt with in the article was developed
previously by one of the authors (Stepanov, zh. tekhn. fiz. v. 29, 381 and 394,
1959 and elsewhere). The authors derive relations for the determination of the
thickness of the crystel (s) as a function of the drawing rate (v), the melt tem-
perature (T), the heat transfer coefficient (a), the height of the crystallization
front(h), which is assumed to be plane, and other thermodynamic characteristics of
the crystallizing material. Tt is assumed that the process is stationary, the
crystal is not confined from above, the crystallization takes place at a fixed tem-
perature, the crystal is quite thin, and the thermodynamic characteristics of the
material are independent of the temperature. Crxstallization parameters, which
are a combination of the thermodynamic properties;’of the material and facilitate
comparison of the crystallization conditions of various materials, are introduced
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and the crystallization behavior of numerous metals is compared. The results of l

the derived analytic equations are in satisfactory agreement with experiment. Orig.
.art. has: 4 figures, 19 formulas, and 3 tables,
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ORG: none

 TITLE: Some problems of shaping during crystallization by pulling from a melt.

! (Paper presented at the Third Conference on Crystal Growing held in Moscow from 18
{ to 256 November, 1963.)

; L
i

i,SOURCE: AN S8SSR. Institut kristallografii. Rost kristallov, v. 6, 1965, 360-364

TOPIC TAGS: metal crystallization, crystal growing, aluminum alloy, metal tube ' -gl :
. ABSTRACT: Among the relationships bejteen the characteristics of the process of pulling foo

tt | thin crysials from melts, an important gpe is the relationship between the geometry of the |
The ARGROVEREOR e R ISRk Ee Yo eikaios adieisooo

more the shape of the sample deviates from the shape of the slit, the higher the crystalliz- |

ation front; (2) The decrease in thickness in sections with small radii of curvature is ! x
slower; (3) As the height of the crystallization front rises, the dependence of the thickness| - .
of the sample on the slit width decreases, and the dependence on the cooling and pulling -
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rate increases; (4) A rise of the melt lovel causes an incroease fn the thickness of the
tubo. To determine the dependence of the thickness of the crystal on the pulling rate v,
cooling rate (heat transfer coefficient o ), overheating of the melt AT, and shaper slit .
width, results of a solution of the thermal and capillary problem were used. The cal-~ | 7.
culations were compared with measurements of the thickness of ribbons pulled with s
local cooling, and the agreement was considered satisfactory. The method of calculation
is applicable not only to ribbons, but to crystals of other shapes as well. Orig. art.
~ has: 6 figures. : '
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Electric migraiion study of trivalent plutonium complex
formation in solutions of ethylenediaminetetraacetic acid.
Radiokhimiia 7 no.6:664-609 165.

Using the electric migration method for studying Amlil
complex oxalates. Ibid.:070-673
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SOURCE: Ref. zh., Metallurgiya, Abs.: 6D276

REF SOURCE: Uch. zap. Leningr. gos. ped. in-ta im. A. I. Gertsena, no. 265,
1965, 33-41

TOPIC TAGS: pipe, thin walled pipe, aluminum pipe, copper pipe, brass pipe,
heat exchange equipment

ABSTRACT: The prpduction,of pipes from sheet is investigated. Pipes made from
_gluminum?} ‘copper "and brasg’sheet are widely used in the construction of heat-
exchange equipment, refrigerators and air conditioning units. Orig. art. has:
8 figures and a bibliography of 8 reference items. L. Kochenova. [Translation of

; abstract] [AM]
!
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ACC NR:  AP6006850 SOURCE CODE: UR/0181/66/008/0037056071 _
AUTHOR: Tsivinekiy, S. V.; Koptey, Yu. I.; Stepanov, A. V. ~ b
ORG:__Physicotechnical Institute im. A. F. Joffe, Leningrad (Fiziko-tekhnicheskiy
institut)
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TITLE: Growing germanium crystal platelets
2t

SOURCE: Fizika tverdogo tela, v. 8, no. 2, 1966, 569-570

TOPIC TAGS: germanium, single crystal growth, germanium single crystal, semi-
conductor, single crystal, oriented crystallization

ABSTRACT: The capillary prgcess of crystal formation was applied to grow thin
(0.1—3 mm) single crystallgemanium platelets or strips. Single crystal strips
15—U45 mm wide and 80—00 mm long with narrow edges 1.25—3.5 mm thick were grown
from Ge melt by pulling the seed which was a tungsten or germanium single crystal
thin platelet inserted into grooves of two perallel tungstertfods as shown in Fig. 1.
The tungsten rods acted as a vehicle for the melt and as a Frame for the liquid film,
because of the meltability of tungsten. The liquid film was formed on the seed
owing to the forces of surface tension. Crystallization at the melt-seed interface
occurred under given [unspecified] temperature conditions, "~ 1.5 mm above the upper
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2 - Fig. 1. Growth of thin strips of Ge
- 3 o -erystal '

| .
1 hl \

l:l 1
h

5 1 - Ge strip; 2 - melt interface;
r/’ : 3 - melt; 4 - tungsten rods; 5 -

‘ % » 7 . grapliite crucible.
| /

end of the rods. The surface of the grown strips was nearly mirror-like, The
technique cen be applied to growing strips of other metals. Orig. art, has:
2 figures. [JK]
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_ACC NR:  AP6O144BT SOURGE CODE: UR/0089/65/019/005/0472/0KTh |
AUTHOR: Gedeonov, L. I.j Duitriyev, V. N.j Nelepo, B. A.; Stepanova-Ae Voj o
Yakovleva, G. V. 3 b
ORG: none ;

1 B

PITIE: Radioactivity of the air' over the Atlantic Ocean in May to July, 1964
— o

SOURCE: Atomnaya energiya, Ve 19, no. 5, 1965, L72-4Th

TOPIC TAGS: atmospheric radioactivity, radioactive fallout, research ship,
radioactive aerosol

ABSTRACT: The radioactivity of the air and the fallout over the Atlantic oﬁ:%ﬁ
were studied during the 15th cruise of the research ship Mikhail Lomonosovr}, e
samples were collected by filtering the air and allowing the fallout to deposit

on a sticky surface. The samples collected south of 8° latitude south, north of
8° latitude north, and between 8° latitude south and 8° latitude north were determined
jointly. Comparison of the results with those obtained during the 12th cruise of the
ship, at the end of 1962, revealed that, because nuclear testing in the atmosphere 94
was stopped the specific activity of the aerosols in the lower layer of the atmosphere
decreased by about an order of magnitude. Within 38 and 5° latitudes north, the '
concentration of the aerosols was practically independent of the place of collection, | .-
due to the mixing of the atmosphere by the trade winds. No direct correlation could [~
be established between the concentration of radioactive aerosols and the fallout '*:i~
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rate, on one hand, and the average daily values of the atmospheric pressure, and
temperature, on the other hand, The high fallout rate in the equatorial region
was due to the heavy prevailing rainfall. The aerosol concentration was much
lower in the equatorial region and the southern hemisphere than in the northern
hemisphere. Averaged data of previous cruises indicated that the highest fission
product concentrations are distributed between 14 and 40° latitude north; the
activity of the air in the southern hemisphere amounted to only 10% of that in
the northern hemisphere., The authors thank V. M. Vdovenko and A. G. Kolesnikov .
for making possible the completion of this work., Further thanks is rendered L. N.

Maksimov and L, N. Sysoyevaya for their assistance in processing the results of
the research. Orig. art. has: 4 figures and 1 table. [NA]
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" AR6029496 SOURCE CODE! UR/0137/ss/ooo/ods'/bb‘éa‘/bdssg K

AUTHOR: Donskoy, A, V. ; Kostygov, A. S.; Klitin, N. P.; Lokshin, V. A.Y .
Stepanov, A, V., »

 mmla V, Stepanov method possess a combination of properties which in a number of

— ~ 4
TITLE: Production of longitudinally ribbed pipe from molten metal and the
investigation of thermal and manufacturing properties of the pipe /Zﬂ

SOURCE: Ref. zh. Metallurgiya, Abs. 6D251

REF SOURCE: Uch. zap. Leningr. gos. ped. in-ta im. A. I, Gertsena, no. 265,
1965, 12-32 -

TOPIC TAGS: pipe, ribbed Pipe, convective heat exchange
ABSTRACT: Longitudinally-rjbbed gigeJ produced from molten metal by the

cases, makes them suitable for use in the production of heat-exchange equipment.

The convective heat exchange in clusters of longitudinal pipe has a pattern identicall—

to internal heat exchange in channels during longitudinal joining. The production
technology of longitudinally ribbed pipes is discussed in detail. Orig. art. has: .
14 figures. L. Kochenova. [Translation of abstract] [AM]
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| ACC NR: AR6033103 SOURCE CODE: UR/0137/66/000/007/G028/G029

AUTHOR: Gol'dfarb, V. M.; Kostygov, A. S.; Yukhno, M., M.; Stepanov, A, V,

21
TITLE: Obtaining copper, brass

9
! "and bronze rods directly from the melit A0

SOURCE: Ref. zh, Metallurgiya, Abs. 7G236

REF SOURCE: Uch, zap, Leningr, gos. ped. in-ta im. A, I, Gertsena, v, 265,
1965, 144-150

TOPIC TAGS: molten metal, drawing, rod drawing

ABSTRACT: Laboratory experiments have been carried out for producing rods
from copper, bronze, and brass by drawing directly from the melt.! “The process
of drawing is similar to that for aluminum alloys. The drawing equipment consists
of an induction furnace with a vacuum-tube generator and a graphite-fireclay
crucible; a protective atmosphere is,recornmended 8o as to ensure a smooth .
surface and minimize both oxldatlonqénd burning out the alloy components, Orig.
art, has: 2 figures and 1 table, Bibliography of 6 titles, [Translation of
abstract] . ——
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¢ | AUTHOR: Gol'dfarb, V. M. ; Donskoy, A. V.; Stepanov, A. V. ;
| TITLE: Drawing of molten aluminum-manganese alloy into strip y@

'{ : 4, 0 1,"

» | SOURCE: Ref, zh, MetaJlurgiya, Abs, 6D233 6

REF SOURCE: Uch, zap. Leningr, gos. ped. in-la im, A, 1, Gertsena, no. 265,
1965, 50-60

; TOPIC TAGS: drawing, strip, alloy, alloy strip

ABSTRACT: The results of an investigation of drawing of molten aluminum-

manganese alloy into strip and properties of the latter are given. The thickness
of strip is determined in relation to the intensity of air blowing (air expenditure),
the drawing rate, the melt temperature, and its level with respect to the upper plane
. of the floating die and the width of the slit of the latter. Both the macro- and

microstructures of the material and its mechanical properties are investigated. A
| diagram of the casting device is given in the original article. N. Yudina. [Trans-
i lation of abstract] [AM]
: Producing strip from moliten metal _
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AUTHOR: Gol'dfarb, V. M.; Gol'tsman, B, M.; Donskoy, A. V,; Stepanov, A, V, 7

ORG: _Leningrad State Teachers Institute (Leningradskiy gosudarstyennyy pedagogicheskiy
institut) -

TITLE: Production of thin-walled products from a mel:.( with air blowing
{
SOURCE: IVUZ, Tsvetnaya metallurgiya, no. 3, 1966, 138-143

TOPIC TAGS: molten metal, metal drawing, metallurgic process, cooling

ABSTRACT: A method for the uniform cooling of products by blowing with air is examined. A
cooler which provides a high value of the heat-transfer coefficient at a small distance from the
crystallization front is described. In this device a stream of air is directed through a blowing
slot to the surface of the product and is deflected by it upward and partially downward. Down-
ward blowing depends upon the distance and shape of the edge of the blowing slot; it should not
be appreciable since a strong air stream deforms the meniscus of the melt and lowers the —
temperature of the mold. A strip of the product 5—10 mm wide is under the effect of a normal
air flow and adjacent parts of the surface are under the effect of a tangential flow, Various
types of coolers are used for cooling products of a complex shape. The velocity of the air flow
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AUTHOR: Antonov, P, I.; Stepanov, A,

ORG: Physiotechnical Institute im, A, F, Iofch,Académy of Sciences S
SSSR (Fiziko-tekhnicheskiy institut Akademii nauk SSSR) MR X

TITLEs Preparation of tubular& germanium crystals ‘Z

| 1] {
SOURCE: AN SSSR. Izvestiyaf Neorganicheskiye materialy, v, 2, no. 5,
1966, 950 :

TOPIC TAGS: crystal growth, semiconductor crystal, germanium crystal,
tubular crystal, melt grown crystal :

ABSTRACT: Semiconductor germanium crystals of tubular form were
obtained directly from the melt by Czochralski technique with the help
of a forming device which is schematically drawn in Fig, 1. The
preparation of crystalline products of a given form directly from the
melt is especlally important for materials which .are difficult to
machine. Germanium crystals of tubular form were grown on a germanium |
single crystal plate or tungsten foil, as a seed. A ring-shaped column|’
~of the melt was raised by capillary forces on pulling the seed from the
melt, Under proper temperature conditions, the growing crystal tdkes
the shape of the forming graphite cylinder., Either crucible alone; or

| Card 1/2 UDC: 546,289:548,19
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' F1g. 1. Schematic crucible and the geed
draving of the forming = were rotated at 2 Tpme
device? At a growth rate of
v 0.5—2.0 mm/min. poly=-
1 - Seediy 2 -~ groving crystalline tubes 8—20
tubular crystal} mm in diameter with a
3 - melty &4 = thermo- wall thickness of 1==2
couple; 5 ~ forming mm were grown which may
cylinder} 6 - cryatal- be used as sensing
1ization fronty 7. - elements of 2 strain
~crucible. R .gage » to measure mechan=|-
" “ycal stresses {n-solidse]. -
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AUTHOR: Tsivinskiy, S. V.; Stepanov, A, ' ‘ﬁéb

ORG: Physicotechnical Institute im. A. F, Toffe, Academy of Sciences, SSSR (Fiziko-
tekhnichoskiy institut Akademii nauk SSSR)
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TITLE: Possibility of controlling the distribution of impurities in the preparation
of crystals of predetermined shape

SOURCE: AN SSSR, Izv., Neorg materialy, v. 2, no. 7, 1966, 1177-1179
TOPIC TAGS: crystal growing, semiconductor crystal, erystal impurity, pn Junction

ABSTRACT: The distribution of impurities in crystals of predetermined shape grown by
the method of A. V. Stepanov was studied on the basis of the theory proposed by J. A.
Burton, R, C. Prim, and W. P, Slichter (J. Chem. Phys. 21, 1937, 1953). It is shown
that when a crystal is pulled from a narrow slit or a round hole of small diameter,
the impurity becomes evenly distributed throughout the crystal Af the crystallization
front is flat and if its position with respect to the height in the slit and the puli=
ing rate are constant. Vhen the slit or hole is deep, the concentration of the impur=
ity in the crystal is equal to the concentration in the melt in the crucible. By
varying the position of the crystallization front with respect to the height, its
form, and the pulling rate, one can obtain a predetermined nonuniform distribution of
the impurity. In the growing of semlconductor crystals, if the melt contains two im-
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